Litter seriation has been shown to influence the time (the latent period) at which a fibrosarcoma appears in mice following the subcutaneous injection of methylcholanthrene.' This new principle is a variable one which apparently increases or decreases (in mice of certain strains) in a mother's body with advancing age and is handed down to her progeny by some means other than through the germ plasm (the mechanism of genes). This observation has been made on female mice which have not been injected with methylcholanthrene nor subjected to any other experimental procedure. They were mated to their normal litter-mate brothers. In the succeeding litters of mice of some strains, the average latent period for the appearance of chemically induced fibrosarcomas was gradually decreased and reached the lowest value in mice of the 7th and 8th litters. This increase of susceptibility to fibrosarcomas in successive litters is also variable in a second manner being more pronounced in mice of some strains (F1, Brs X C57 and Prunt) than in other strains (2 Prunt). The reverse relationship of litter seriation has recently been found in mice of the Pridil subline where the average latent period for the appearance of fibrosarcomas is increased in mice of the successive litters.
It has also been shown that litter seriation influences the length of time that a mouse will live with the growth of a fibrosarcoma (the survival time).' Thus if a mouse developed a fibrosarcoma with a latent period of less than 100 days and belonged to a first litter, it lived, on an average, 52 days. The survival time gradually increased in mice of the successive litters until if it belonged to an 8th litter, it lived, on an average, 130 days. The average latent period for mice of the first four litters was 75.5 days, whereas mice of the 5-8 litters lived, on an average, 106.3 days with the growth of the same type of induced tumor. There is also an increasing sex differential as measured by the appearance of fibrosarcomas in mice belonging to the successive litters of the same parents. This sex difference in Received for publication January 24, 1950.
tumor susceptibility for mice with latent periods of less than 100 days is 13.2% in mice of the 1-2 litters, 20.9%o in mice of the 3-4 litters, 23.5%o in mice of the 5-6 litters and 50%o in mice of the 7-8 litters.! In this paper data are presented which indicate that the percentage of mice showing fibrosarcomas which invade or metastasize into the abdomen is also under the control of a principle influenced by litter seriation. By invasion is meant the appearance of discrete nodules, similar in histological appearance to the original local tumor, in the abdominal cavity. io PERCENTAGE These secondary nodules usually involve the liver, kidney, or intestinal mesentery, but may also involve other viscera.
At present 788 mice of the combined Prunt and 2 Prunt sublines of the NHO strain 5 --having been injected with 1 mgm. of methylcholanthrene dissolved in 0. Table 1 and graphically in Chart 1.
By.an analysis of these data it will be seen that the maximum percentage of invasive tumors is obtained in males belonging to the first and second litters (8.53%) and in females of the third and fourth litters (10.0%o). The present investigation on litter seriation in relation to chemically induced fibrosarcomas is faced with a paradox. Sufficient data are at hand to arrive at the tentative conclusion that while the tumors in mice of the successive litters are coming earlier and earlier (a diminishing latent period), the survival time is gradually increasing and the percentage of mice showing invasive tumors is gradually diminishing. The longer survival time and the less frequent invasive tumors may be the result of the same mechanism but how this is correlated with the principle of earlier appearing tumors is not at present clear.
The small percentage of mice showing invasive fibrosarcomas (7.23%o for all mice between 1-12 litters) is unquestionably the result of selection toward resistance to all types of chemically induced tumors to which the ancestry of these (Prunt and 2 Prunt) mice have been subjected for 17-20 inbred generations. Mice of all the original fifteen inbred strains which have been tested with the same amount of methylcholanthrene have all shown a considerably higher incidence of invasive tumors and the survival time of mice growing fibrosarcomas is considerably less than it is for the mice belonging to the Prunt and the 2 Prunt sublines. Conclusions 1. The characteristic of invasiveness of chemically induced fibrosarcomas is partially determined by some new principle found in the host which has been derived from its ancestry and is differentially determined by litter seriation.
2. The number of mice developing chemically induced fibrosarcomas that have the capacity to invade the abdomen is gradually reduced in successive litters of the same breeding parents.
